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ABSTRACT : PROBLEM TO BE SOLVED: To provide a distribution Raman amplifier and an optical 
communication eyetem for euppreeeing the deterioration of light S/N even when an 
excitation light power is increased. 

SOLUTION: An optical fiber transmission path is constituted of optical fibers 1 1 1-1 13 so 
that signal lights transmitted from a transmitter 20 can be propagated to receiver 30, and 
excitation lights are transmitted from an excitation light source 1 41 , and supplied through a 
multiplexer 131 so that the signal lights can be Raman amplified. When the signal lights 
are propagated through the optical fiber transmission path, the signal lights are 
Raylelgh-scattered, and backward scattered lights are generated. Also, when the 
backward scattered lights are Rayleigh scattered, DR lights to be propagated in the same 
direction as that In which the signal lights are propagated are generated. Each backward 
scattered light removing part 121 and 122 allows the excitation lights to pass, and allows 
the signal lights propagated in the forward direction to pass, and interrupts the backward 
scattered lights propagated In the opposite direction. 
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Mi^y T ^^immzm^-r^:: t ^mmb-r^m^ 

ffiS3t 7 r ^ >'N'e5^*»^>ll 1 ;J*- h tZA:h mflBfi 

-hiztiitit. msmfm^m3^-hi,ztti:n-rhmi 

-htctt}:tit. mieJlie3fcSrm3;K-htc:ai:>3-r4S2 
Btif BH 1 ^^^m^cr)^ 2 h i: liinem 2 <7)-^^^fl 

mem i <^-&^a[Sc^iB3d?- b timm2<7>^^ms& 

m 2 tm<^^y -7 vmm, 

mmy r ^j^mmij-hf^ i --k- h f.zxti L-tz^im 

2;Jf-h{:tiJ:J3L. B!riB3t7r-f^N'fEjllS&*»'^Bifiei?2 
^-hlcA:'3L7t3tSrll3;ff-htai:»jL, Mwdms^ 

ifne3t-9--^iU-;^<^ifries34^-htcs^g!$^t. Btr 

S?MS:*f 7 -f t $rfiix S C i: $-!^i:-r-Sm*^2 

mims ] ffifie^;Rag?M^7 >f /UrJ^ti. 3^7 r 
'f>'N'<^#«[1SiStc:®*f^«**»J«$a>t:5e7 r ^>'n* 

1 1 , mmy6i<mt^^ti^ z t izx 0 luiaii-t^tsr 5-7 



cooo 1 ] 

izm^^im^-^-^m.m^t: y^ymm-rt-^^ 
^•?ymm^. axx/. ztTy^m^^ymus^-tts^ 

[00021 

[mk<7)nm ^yr^j^mmmt. ymmi^x^Mz 

7T^>N'jDj;t/^lJie3fe«*&¥S2:«ii.rv^^, ^^ri? 

mmem^^&izx'oy&mm^yr^j^zwu^m 

miX:^'r^b. Z<7)A:fjLrzm^iim^mm^yr 
JMzt3\>^X^mm^tiXiii:b^tit, ttz. Z(r>Xd 
^3te7r-^^N'ii®^i:LT. #±S7cS*<5K^fSi^tc: 
^P§n;t3t7 r ^ >N'Sr3tiiiliffl3t7 r ^ vs' t LTfflV^ 
(JJJIT r*±a^D3t7r^^N'ii®Sj tv^ 

0. ) y-^ymmtrmm-rtLcT) (lar r^^^ 

[0003] ^i-^B^vyiigSti. Jt!KW«ilEMc03t7 

S>S, Z<7)ji-^y'?yim^li. #±JS8aiD3fe7r-f^N' 

< -f S ^ t *^'T'# , i¥1^mt^Mmco^^mi L-P 

Sfi«-C^^^>N°V-coil-^3t2:S(tf SCLt^^T- 
[00041 

-fv-^fEjIiSttJ^'^TJi. m^<r)\y-vmnzm*)^k-:fj 

m^^t. mz. z(DwmnM(r>u-owcsnzm 

•5DR (Double Reflection) Z(DDR^ 

ii. mn^ti^fm-rt:fj\^tmt:fj\^i,zimL. t*» 

[0005] mz. 3t7 r >f ^^'^^i^S8^ctJ^^r^i^?r 
y^ymm-t^^^^^ymm^t:m\>^f:i^^izii. ^ 
'?yim^tu^m^%tmx^j:< y-^ym^^ixi^DK 
^i>^m^^z%«mthzbti^h. miz±s/n]jcMm< 

tnh mUi^ -Xm. rP. B.Hansen, et al.. "Rayleigh 
Scattering Limitations in Distributed Raman Pre-A 
Bplifiers". IEEE Hioton. Technical. Lett., Vol.10, 

No.l. pp. 159-161 (1998) J $:#H1) . ZiWt. 

f^v-if^hms^xiLb^jihb'wm^zm^hifi. z(7ms 
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[0006] *5&Bj{4, ±ieras^2r8?M-r&^tc^:$ 

[00 07] 

mmsiii. (1) m^i&m^-±^tti,tz. mmyen)^ 

^N'gMsst. (2) mm^^^yr-(^^mmB&izmi^r& 
ias3t«*&*et. (3) ytyr^^-<{mm±izmfh 

yt^mm-i>W}mj£m^b *{i;t «. c t i:nmt 

-th. :i<r>^^y'?>m^mzMi. wmtffi^yr 

A ^^m^izmmm^^mizx^im^ti. m^mt 
%yr>{j^^m^:^mt^mzy'?yiim^tih. m 

r 4 f^imm^\mithmzmimM,ti^^ 

U^htK Zcom-)5m^\i. ±y r ^ JM^Sm^iLiiZWi 

\fhtifzm-n^njt^^\.zx^Tm^rL. mjWM 

OMt^igSlBlfceJKLTVK i ttfi^sw Liz 

[0008] *^B^tc^i.^^^^>'iiiiis«oii!ie3t« 
i^^mi. m^mmi-th:H\^bim(^-)imzB.mct 
hXr> mmt^^y T 4 f^mm,i.zm^-th i^t^i^Wi 

fc-r-So Z<7)^\,zii. %yr^^<>^mzi5\^xm^ 

%tiix-n^hWi&x'<riimB^^mzmhm^^i'U}i 
[00091 ^wm^^^m^>mmi<m)i^ 

m^mi. (1) %yr^f^B^i}-^m\T\i-h\.zX 

-Vl.z\ii^L. i!iS3K$"l^3;jr-htcai:»J-rsmiO^ 

^m^t. (2) %yr^fMiim&i3-hm\ir^-VizXf) 

htcai:»3L, mm%^^3T^-hi,z\ii:h^^f^2<r>'^^ 

m^t. (3) mi«0^4i-»[«<0|g27K-hfc|g2<?5-^ 

(ry^^m^m 3 h t ig 2 3 d^- h 

mfi^^zmtjm^^i: . m 1 <r>^^^^<r>m 1 

.-K-h*>^,||2/-K-h'\a3a$-ti:. jtT'f yu-^'Sr® 
jS^-lJ-, HKm2 <^t»-«[S«7)m2-ir- hJ&^i^m 1 



\±. mimzmtsmiimjti: . m2co-^^afesomi 

d^-h*>^>m3.-K-h^jiai$-tir, ^T-i ^/V—S'kzX 

[00 10] ^fz, ^wmzi^h^:(^^^ymfm<7i^k 

^rfifcibt^^gPJi:. (1) 5t7r^vN-gi«S&j!,>/i,||i--K- 
UzX-)iLtz%i:^2iit-\'\,z\iii}L. 3t7r>f>N'<S* 
8if*»/?>m 2 .If- h fiZKn Ltztti ms^-h iZtiiiJ L , 

ms^-h izxt! Lfz^min^-h iztii:}]^-^^^^- 

^a.U-f't. (2) y^^-^a-u-is^cof^a^-hizm 
msmKmyH>]^:S'timz.^ztimkt-rh. zcd 

Al/-^'<7)miJif-h*»^>IS2;K-h^a3i$-ti:&. * 

ye^-^ a.u-^(Dm27ii-hti>^m37ti-h ^miSi^ 
it. iik^mmMMy ^j\^^izx*)mi^it. 

a.v—!f<7)tl^3Ti(-\-ii-t>m2ii<:-h^mk^^h. t 

fz. z(7)mijmium^i±. m:fi[^izmtsmijmue 

Sr. ^^-^a.U-:}'cr,^2n^-hi}^(=m3^-h^m 

ass-tb, m^msmKmy^)U:^^mj^^it:^ztx\ 

{±, ^y r ^ ^<<7)^mmmmzmmm^mifim^^tirz 
%y r ^^^^u-T- ^ vifxhh<r>mmx'h 0 . ckt) 
^\,z\i . mmt<r>wMm:mi < -r t i: t tc , t^^rifc 

9A^m>i'^hzhX'. w^-Hm^^x*)-smizwicth 
[0011] iifmm^h^mi^xy-ui. (1) ft-^ 

MSSriHai-rSilHiSi: , (2) i^S*>A,iliaj$*ifcfi^ 

m:{m.^^hhhh\.z. mmd:l^^\^'^ixhZh\,zX 
Ofi^TtSr^vvJiiii-rSTe^r'f^N'fEiMfeSi:. (3) 3t 

SgfiSt. (4) lilie3t^3t7r-f^N'fEiMliS{3«i|i&-fS 
(5) 7e7r>f^N'Si*S&_h(:|ftft'^ 

:firfi:a3tl^*a5t$-«i;cSii:$-!NNat^l.. z<m^ 

mi^y^T-Mi. '^m^b^m^t<r>miz±si<^'^^y'? 
ym^^i:mx.i>i>(r>X'h^. zt^m&mi^y^'rMzx 
tm. mm^i^y r ^ f<>^^\,zmsstmi^^mzx 

f^{^&i\m:ti>mzy'?>m^^tvx . gfifltciiJ 

mLx^m^tih . m^^my r -if^^^^Bm- 
yr^ ^^Bms&±.\.zm'^(^tifzmimM^t,zx o 
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[00 121 

1 0 0 1 3 ] 01 {i. :mmmmizm^^^^-7ymm 
s 1 0 is it^jifiifii'^xA 1 (omBmx'$>^. m i 

( a) Ji, ^^^v^^iiliSl Ofcit/JSifii'X-rA 

1 <o«iEs««s-^-r, 01 (b) (5, mn^<7^m-nmi 

^J-?B?:^-r. 01 (d) D R31&'N-y-<^>t7 

[0 0 14] 01 (a) t;«lB&<8figS:^-rJ:dfc:, CIO 
3tjifti^Xx-i. 1 vyJiiUS 1 0 . iliSI52 
0iiJ;t/S«gl3 0*ii;fCV^|,, ^^^vyiiliSl 

o(i. 3t:7T'fAi 1 1-1 13, m-^m^m^^i 

2 1. 12 2, -^iSS 131 is il/^lie^KjIi 1 4 1 Srfii 
x.X\^i>, ^:firf(SL3KI^*g|J 1 2 l(i, ^K^^r^f Ai i 
1 i:3e7r^>'N'l 1 2i:0@tcigtt^ilTV'>S, m:^rSJ[ 
fflJtl^*g|51 2 2ti, 3t7r^>N'l 12h%yr^f^l 
\3}i<nf^izWint=1xX\^h. -^*Sl 3 iti. %yr 
-f^N'l 1 3tSfiS3 0f:c?)raiCiS{t<^itTi3 0, Die 

Ttisi 4 1 x^\^:h^ttrzmmti. mn^'^mscth 

ili^-t^, ^fc, fi-^c7)^*{ifi?lRtfl . 5 5;wmt'3^ 
0, dots. lie3teOS^*(im<fl . 4 8/zmT'S> 

s. 

[00 1 5] 3e7r-f>'N'l 1 1~1 1 3{±, 3K7r^>'N* 

f5jMS&$r«j3tLri3 0. 3llfiS2 0*»(i>jMai$^/cfi-f- 
3tSrSfiS3 O^initfriEJlS^-ttS i: i; 1 1::, llie^ti® 
1 4 1 U-ty^di^lX^mSil 3 1 «:igTlifie3K**«*^$ 

ixh:it\.zxy)m^%^y-?ymmth. m^m^%y 
r A fM's^^Mm-hmz V- u mcth z t iz@ 

a-rsifctHO, m^^fmt^:^\(ntmtijftnz 

feJSf I.DR^*i^tS, f^:^tii§bfcl^*gci 2 1 JoJ: 
1/^12 2-eixm<±. Iie3t5:iiias-ti:, smj\^izmts 

m^^^mM^-t. Tstffmizmtsm:fjn'sue^mjsrr 

[00 16] Zili^Wfm.m^^l2 1i5XX/12 
2cr>i^mi>zx*). «:&ftSbt^N*v-<i. 0i (b) tctj 
V^TII«l-C*^J: dfc, -&S[S1 3 lOfi[Sg*»<c,±«aB0 

1 2 2 0{affiTm*tia3t^N-V-*5j^i:*l< =3: 0 , 



«:*riiS93tl^*a5i 2 20fiM*»'?>±S5fi!lfc:Jttft=fi!v^ 

tc, f*:fe-SiSl«*a5 1 2 1 ofi[ST'f*:fi-HXSL3t^N-'7- 
*9&i:«i< ^: 0 . f*^ri[a3K^a5 1 2 1 o{aS*^^>± 

(.K. c:ot#. f*:tr«[a3ttIliS3felcj:i)7^ytiili 
^siti.^:i^>. ^<'7-timmm.mz:ki^<^^',x\'^ 

[0017] -:tr, 7-7yfil#{4, 01(c) tc^rtJ: 
ate. -&^si 3 lofiis*»^^>iliftf?2ot:jltf^c^^v^ 

#iSMN$<^-5TV^<, 1^:firMJti5L3fel^*l»l 2 

1 nXr/l 2 2Sr|ft{t^:V'»lM*0*^Of**flJcSU5^>V 
-Oii-?ij{4. 01 (b) 4'TS!c^T'^L7^:<kp(c, -^j* 
fll 3 10{4a*»^±s£«CjttftctB!i\ fi-f^^N-V- 
oiiJDi: y-rymmt (DMJjCD^^iz^ <o , f^^rifcSbt 
>'N-'7-*J:^#<:Sro-CV^S, 5*fiS2 0OjgfiS-CI4;*;# 

[0018] L/v:*i-5-Cs3te7r'f> Mm!^±iz1kJjW[. 
SLm*ia5 1 2 1 13 itX 1 2 2 $-l5ft^*^«feJ^.«t:fe 

{t4DR3fevs-V- (01 (d) ^JOlli^) {i, ^kifmi 
TtH^l 2 ItJiU^l 2 2Sri5{t^V^fn!*«0J^c7)D 
R5Si/N'V- (01 (d) ^comm) i:Jt!K-r-i.i:/h$V^ 

[0019] 02{4. Sfi«T'03KS/NJtfclliB3t^N' 

ma. %y r^f^^nks,zmiW.wmm, 1 2 1 

it^l 2 2 ^ifttt7t*IIStJgfllO*&S-S^L, «SliU±. 

f*:^«JtSbtl^*^ 1 2 1 is it^ 1 2 2 Srmtt^v^t^O 

*«/h$V^®H (0+TlJjB3b'N-V-PomTOiEH) 

\t. *ll*fiJ^®0%^03feS/Nifc<4. t^0J^03K 
S/NJtfc|S|^T'S)S. 7t/iL. is?mmm.^zi~,\\ 
X . miW^^dm^ 121tiJ:y^l22 ^t\.^ix\,z^ 

i^07 V yfijff < :3: 0 , imwm.<r>^<r>% 
^S. L*»L. %yrAK>^^^\,zm^hm^%f^V 

x'\t. msw^sdmiM 1 2 1 ii^ 1 2 2 ^msnzz 

i: (c J; S D RJtcOiEBrOS!)**^':^ § < m\.. *IIS6J^® 
S<=5rS. 

[ 0 0 2 0 ] CIO J: 3 tc*llilft?g.®T{4. 3fe7 r ^n'S 
3l8S±tcl^:SnJca3KI^*a5i 2 1 tsit^i 2 2^ig(tA: 

dfctcio. mmtf^v-^^%<\^tz>i%\.z^ s«sg 

X\ DR3t''N*V-Oii:*:5rfilSiJ-rSC:i:J&iT'S^SO-e, 

[0021] mz. m:fjWLnj6m^i 2 1 jsitxi 2 

2 -e^i-enoafrw^ritB^icov ^TUiBa-ri. . 0 3 {4. 
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1 2 2 i isi«T'ft h . d (rmiz^-ttk-yim^wi: 

gpi 2 Itt. ^\(ry^%imi \ 1, ||2co^^&IS2 

[00 2 2] |gl<^-^*aS2 1 IJi. mid^-N 
P,, m2'-K-hP2fcJ:t/l|3.-K-hP32::fi-L-CV^ 

^:«-^S2 1 Its. 5t7r>f>'^•l 1 
i:tJfllie3t*«mi.'K-hPil;A:*J-fSi:, in<i>S:^ 
m^X. fi-t7fe$:ll2.-K-hP2(:aj:'3Ls 
3.-K-hP3t-ai:*3-r4. i^c, ^^jSS2 1 Hi. <i 
■f^*<m2.-K-hP2fcA:^3U. lJ«3K*<m34?-hP3 
{CA:>3-ri.t, dn<i>«-^i:liie5ti:^-^jSL-cmi 
;}f-hPiicai:»3-rSo |g20-^^^^2 1 2 tiai«-C 
%rAVV-9 2\ 3\t^ -^^^^2 1 icon 2 
;i?-hP2t-&^i-jftS2 1 2<Dm2.-K-hP2i:<OlSI<^ 
SSif^^ttioit, -^^i-«S2 1 l<^fi!l*'^>^^^S2 1 

2c7){R|/\-:6-|iiilccD;^»Lfi-^SrfEjlS§-ii-. jSt^iajt^Ji:*; 

112 1 lcOl|3--K-hP3i:-&iJ-*S2 1 20||33^f- 
^P3^:{i^Sigg$^^.TV^S. 

C0023]d<7)J:d =5rf**i5tSL3tl^gi5 1 2 1 ictJl-* 
•C. 3*«S2 0J:'3iliai$ix^S^3&*3t7r'f^<l 1 

1 S:igTA:'3-ri. t . -efT^fi-^ti. -^^i-aS[l§2 1 1 CO 
miJK-hP,tCA^Lril2;K-hP2^ffl:»3;?tt, 3t 
r>f y^-;5'2 1 3^SjSL. -&^i-^S2 1 20®2;J? 
-hP2t-A:>3LTIBl;K-hPi^ai:>3$fL. 3fe7r>f 
^N'l 1 2 SrTc£M5*8tTV^< , liie^tjll 4 1 J: OiX 
aiSix^cSliie^fej&^'^t^ r >f 1 1 2 SriST A:'3-r S . 

-?-<^ia)e3K{i. •^ta-j«S2 1 icmiifi-vp^zx-h 

LT^3;K-hP3'vtB;)3$fL. -^tii-af|2 1 lc7)|^3 
4^-hP3t::A:'jL-cmi4^-hPi^ai:^]$ix. %yr 
>{f^\ 1 lS:±SEMEffiLTV^<. 3t7r■^>'^'l 1 IX' 
±tfe1^:&«fiSbe*<3fe7r'f Ai 1 2 5r«ITA:^-?-S 
, ^iOm*m3K(±. -^^iSS 2 1 2 .-K- h P 

itcA:*3LTm2--K-hP2'vai:»3Sns*>\ 3tr-fyu 

-^^2 1 3t=J:'?igBf§ni)<0T, 3t7r>f>'<l 1 1 Sr 

3\.zjr^\,tzmiW,n3mm \ 2 its, BjiSTK^ajg? 

tf^lSSHJtil-jSISr^l. c: i: ifix% h . 

[ 0 0 2 4 1 04 {i. *lli6J^®{CffiS^^5V>'li1i 
SI 0<OS*IS[a3tl^*ia51 2 1 <0«fig<Ofl6<7)^SrS^t- 
a-TfcS. ^:Sm?93KI^*a51 2 2t|Sl«-C*S. 

Htc^-rt^^-m^ti^*^! 2 i{i. Tt-^f-^iW-^ 

2 2 1 i5 J;t/^&«MtRS^7 >f 2 2 2 $r«it S . 
[0025] ;J'2 2 1{±. mi'-K-hP 

m2;j^-hP2tJj:t/|g3;K-hP3$-^rb-CV^S. 
|gl;K-hPi{i3t7T^/N'l 1 1 tg^^^tlTi^O, 
m2;K-hP2{i3t7r'f^N'l 1 2fc«^$ar»-^S. 



A U-^ 2 2 Hi. H 1 .if- h Pi tCA:»J \.tz 

7t^|g3df-hP3tcai:»iL. m3;K-hP3t;A:»3L^c 
3t$rll 1 --K- h Pi t:ai:>j-r-l> . iSiRSS?MRSt 7 a )V 
9222it. 3t-9--'«f A^-:?22 lom3;K-hP3 

fciiKit*^^i:co^{cis(t'^ix, mm^^K^^^. ft 

lt7>f;P:?2 2 2{i. ^t^T'f^NVU-r-f >'^^-Cfcl. 

[0026] cioi ^ ^f^:^iXSL3tl^a5 1 2 1 tcfcv^ 
i*mS2 0J:OMai$^l.:^v:^i-^*i^7r-^v^'l 1 

2 2 .-K- h p 1 tA:>3 Lrm2 .-K- h Pj^tU:*? 

%yr^f^l 1 2SrT»riM5MtTV^<, Sjjg* 
ii 1 4 1 J: T^]i;,^1xtzmiS^^y r-i^^l\2t:m 

xxij-t^t. ^(^mmmi. m--^^\^-iSf22i 

(Dm2^-hP2t,zX:ntx^37tt-hP3'^tii:fj^ti. 
m.^im^y'(fi'i!'2 2 2i,zx^msi^ix. m-- 

jL U-;? 2 2 1 con 3 h p 3 tcA* LTIS 1 if- 
NPi'vai:tl$ix. 3t7r>f All l«:±gl[^^»tT 

vK. 3t7r^/-^i 1 2X'±\:.tzm-nmn^ifi^yr^ 

Al 1 2Srig|-CA:>3-rSi:, -?-cOf*^rl:Sl3t«i, ^t-^"- 
^ i 2 2 1 com 2 h P 2 ICA^J tt m 3 .-r- 
h P3^ai:»3$*t. M«atl?MRIt7 ^)V'^222im 
jSLT. iiRM*5®c^-r&c7)-r\ 3\S7r>fVN-i 1 1$: 
±»S'^eMLTV'><di:(i^v->. dcoidtc. 04 ic^^ 
L^^^rStSlJ5l^*a51 2 Hi. Hje^t^riia^-^i:. J« 
^ritjt=iitffi-^^jl3fi$-ii-. t^vT. iSttritifcJitf^*- 

[0027] *l%B8«i. ±feilMJg®lcl®^$iiS tco 
T{i^:<«^co39^**Br|gT*S. jt7r'^^^' 
eaifiS>v<OlIie3Kco«*^®{i. ±IBIIS©e®T-{if*:6- 

Wj\^mmb t:n^\,zinom}nmmxh-oxi, 
m}i\pnzB.m-hWim%^i. mim^^m^^i 2 itj 

i.X/12 2^iX^tli:m^VX. ^fiSS3 0^|fa{fCg 

MtTvK. Wi^mm<m^tizi,. msttiimA^z 
7ipLtzm^<7^i^cr>mk-^w.n^^^i 2 1 ^f^{ii 2 
2tLx-&mkzm\^hixh. m)imi^^<7)^ 

^tc(i. 03^^«iS4{c5^L^«iife«7)fc<^A*^*:tr«SL 
3l£^*«Si 2 i^TtJii 2 2i:Lfflv^^>^^^^#|>c:i:{i 
^l&<7)c:fc. mtcitr-f y^-^co^?l^T'«)«$i^JtSfe:fr 
[0028] 

^h^^v-^ymm^^zxtm. mcthmmufi^y 



WLnhtd^WifiiL^(3mm><,zii *)wsi^ix. 
m^uii *) mi,z±^mzim tr v k ^ i: *^'=5rv ^ . l 

[0029] ^W!^i<Zi^h'rf%^'7>mWM<r>m^^ 

t^^m\m^mi'^mmithii\^tim<^:HmzmL-th 

yT^^^ismmzii\^xm^^t^xtii-^imx'<r>^m 
m%^mki.zm^w.m^ithmLhix, fi^5ia»*iii:»j-r 

[0030] ^%mizuh^%'^'?^^wm<nimmu 

ti. ^^-^^u-:S'i5Xx/m^tmmity^)u^i: 
mx.:^m^t-t^<^i>itmx'ht. ztii^mti(7)m^t,z 

ik1jWLiUtcoimi:mi-th±XlifmX'hh. zer> 

igL^i^m^y < ji^^it. ^yr^^^commmmiz 

m9rm^m*m^^titz^y r-f^-^^u-^^ yyx-h 

h(r>ifi1imX'h'0 . ^<r)^t,zii. liS3tcoRW*Sri« 

x'^. L*»t>. mm.crnm.^^^hffi^m^iizWim' 
[0031] mm^/^b 
m2} 
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tm-tti \im<oifj^ ^zmmt h yr^f 
m,\,z®mm^^mz^^im^tx.. i^fisj; 

%yr^ 'Ms^^M.m-hmzmi'matifi^^'^h 
ifi. zmtyjeSiMJtii. ^yr-(yMmm±i,zm'r^ti. 
t:m-:f3m.m^i>zxy)mm^ti. wmnjfMi^ 

v-t::k^<Lxi>. ^msixm^t:^m-rm(^ 

[HI] ^mmmiz^^^^^-^ymw^ni::/^ 

^^•tyyyx'h^. 

[03 1 ^^:mmmizm^^my'7ym^<7>Wjm. 
mi^<7)mm.<7) i m ^^^mxh s . 
[04 ] :^mmmmi,zm^-^^y'?ym^ff)W3WiSL 
ym^<7)m^<r>m<7)mt:^-tmx'h s , 

i-3!sims^x7"i.. io—iit^y-?ymm^. 20- 

&mm. 30-^«S. 1 11~1 1 3--3K7r-f^N\ 

12 1. isi-^wisi. 
1 4 i-mm^m. 211. 21 2-^^«ie«. 213 

••■3tT>f yi^-^'. 2 2 l"Mi-9--^ji.U-^', 222 

[03] 
121 
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